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中 文 摘 要 
以鲍鱼（Haliotis diversicolor）内脏为提酶原料，逐步分离纯化，得到比活
力为 1148 U/mg 的电泳单一纯的 ALP 酶制剂。测定该酶的分子量为 184 kD，由
两个同型亚基组成。该酶的紫外吸收峰在 278 nm 处，荧光发射峰在 334 nm 处。 
该酶水解对-硝基苯磷酸二钠(pNPP)的活化能 42.4 kJ/mol，温度系数 1.7。Mg2+
对酶的激活常数 Ka 为 0.76 mmol/L。Cu2+、Hg2+对该酶为非竞争性可逆抑制作用，








以动力学方法测定酶活性功能基团的解离性质，在 pH 9.86~10.61 区域，[H+]
对酶的效应表现为竞争性激活机理，测得酶活性中心可解离基团的解离常数
（pKe）为 10.22，解离热焓（ΔHo）为 10.14 kcal/mol。 
用 NBS 修饰酶分子中的 Trp 残基，结合光谱的变化分析研究 Trp 残基与酶
活力的关系。结果表明，酶经 NBS 修饰后，在酶活力丧失的同时，伴随着 334 nm
的荧光发射峰和 278 nm 紫外吸收峰的消失，显示 Trp 残基是酶活性中心必需基



















Alkaline phosphatase (EC 3.1.3.1) is a metalloenzyme which catalyzes the 
nonspecific hydrolysis of phosphate monoesters. Haliotis diversicolor alkaline 
phosphatase has been prepared and purified and the special activity was 1148 U per 
mg protein. The molecular weight was determined to be 184,000 daltons. The enzyme 
is dimeric. The enzyme’s UV-absorption spectrum peak presents at 278 nm, the 
fluorescence excitation spectrum and emission band at 281 nm and 334 nm. 
The activation constant (Ka) of magnesium ion is found to be 0.76 mmol/L The 
copper ion (Cu2+) and mercury ion (Hg2+) which inhibition effects are noncompetitive 
type and their inhibition constants were 316 and 44 μmol/L, respectively. 
The inactivation effects of alkaline phosphatase (ALP) from Haliotis diversicolor 
in organic solvents（methanol, ethanol, propanol, glycol,:glycerol, formaldehyde, 
acetone）have been studied using the kinetic method of Lineweaver-Burk plot. And 
their inhibition types and inhibition constants have been determined．The results 
showed that the inactivation of the enzyme in these organic solvents was reversible 
reaction. The inactivation of the enzyme in methanol, ethanol and propanol solvents 
belonged to be noncompetitive type, while that in formaldehyde and acetone solvents 
was mixed type. The conformational changes of the enzyme in ethanol solution were 
measured 
The inactivations of the enzyme by N-bromosuccinimide (NBS), Ag+ and Hg2+ 
have been studied using the kinetic method of the substrate reaction during inhibition 
of enzyme activity previously described by Tsou. The microscopic rate constants for 
the reaction of these three inactivators with free enzyme and the enzyme-substrate 
complex were determined. Comparison of these rate constants indicates that the 
presence of substrate offers marked protection of the enzyme against inactivation by 
these three inactivators. 













using the kinetic method and chemical modification. pK and ΔHo of the ionzation of 
the enzyme active site was determined to be 10.22 and 10.14 kcal/mol, respectively.  
The enzyme modified with N-bromosuccinimide is totally inactivated and its 
characteristic peak of UV-absorption spectrum at 278 nm also destroyed, the 334 nm 
peak of the fluorescence emission spectrum is gradually descended and eventually 
lost, indicating that the tryptophan resdues are essential to the enzyme function. By 
the method of C. L. Tsou's plot, the number of essential Trp was found only one.  
After treatment with metal chelating agent: ethylenediaminetetraacetic acid disodium (EDTA), 
the enzyme activity is completely lost, which indicated that the Haliotis diversicolor alkaline 
phosphatase is a metalloenzyme. The kinetics of inactivation of the enzyme by EDTA has been 
studied and the microscopic rate constant for chelation of EDTA with free enzyme has been 
determined. The conformational changes of the enzyme in presence of guanidine hydrochloride at 
different concentrations were studied. Inactivation and unfolding of the Haliotis diversicolor 
alkaline phosphatase during denaturation in guanidine hydrochloride at different concentrations 
had been compared. The rate constants of inactivation were greater than those of denaturation, 
which indicated that the active site of the enzyme is also situated in a limited region of the 
enzyme molecule that is more fragile to denaturants than the enzyme as a whole. 
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